The genus Dokdonella was first described by Yoon et al. (2006) , and at the time of writing comprises four species: Dokdonella koreensis (Yoon et al., 2006) , Dokdonella fugitiva (Cunha et al., 2006) , Dokdonella ginsengisoli (Ten et al., 2009) and Dokdonella soli (Yoo et al., 2009) . The genus Dokdonella comprises Gram-negative, non-spore-forming, strictly aerobic and urease-negative rods. The predominant ubiquinone is Q-8 and the major fatty acids are iso-branched fatty acids such as iso-C 17 : 1 v9c, iso-C 17 : 0 and iso-C 15 : 0 .
A sample of activated sludge was taken during an investigation of the microbial diversity of a wastewater treatment facility for the manufacture of butachlor (Nbutoxymethyl-chloro-2,6-diethylacetnilide) at Kunshan, Jiangsu province, China (31u 229 N 120u 569 E). Sludge (10 g) was added to 90 ml of sterile deionized water and shaken on a rotary shaker for 15 min at 200 r.p.m.
Ten-fold serial dilutions were spread on R2A agar (Difco) and strain T was purified by streaking and subcultivation. were kindly provided by Korean Agricultural Culture Collection (KACC) for use as controls in phenotypic and chemotaxonomic studies. Unless indicated otherwise, morphological, physiological, biochemical and molecular studies were performed with cultures aerobically grown on R2A agar at 30 u C for 3 days.
The Gram-reaction was determined using the non-staining method as described by Buck (1982) . Cell morphology was determined by phase-contrast microscopy and transmission electron microscopy. Gliding motility was studied by the hanging-drop method (Bernardet et al., 2002) . Catalase activity was determined by assessing bubble production from 3 % (v/v) H 2 O 2 and oxidase activity was determined using 1 % (w/v) tetramethyl-p-phenylenediamine. Anaerobic growth was tested in serum bottles by adding 1 g thioglycolate l 21 to R2A broth and substituting the gas phase with nitrogen. Degradation of DNA (in which DNase agar was flooded with 1 M HCl to detect DNase activity), casein, chitin, starch and CM-cellulose was investigated as described by Smibert & Krieg (1994) . Physiological tests were performed in batch cultures grown in R2A broth in 100 ml flasks containing 20 ml medium. Growth under a variety of conditions, including temperature, pH and NaCl concentration, was monitored by nephelometry at 600 nm in a Shimadzu UV-2450 for 3 days. Growth at 4, 10, 15, 20, 25, 30, 37, 40, 42, 45 and 50 u C and at pH 4.0-10.0 (in increments of 0.5 pH unit) was assessed for up to 5 days. The pH of the medium was adjusted using three buffer systems (final concentration 50 mM): sodium acetate buffer (pH 4.0-5.5), sodium phosphate buffer (pH 6.0-8.0) and Tris/HCl buffer (pH 8.5-10.0). Growth with 0-5.0 % (w/v) NaCl (in increments of 0.5 %) was tested on R2A agar for 5 days. Growth on nutrient agar, trypticase soy agar and MacConkey agar was evaluated after incubation at 30 u C for 1 week. Enzyme activities, the assimilation of substrates as sole carbon sources, acid production from substrates and other physiological and biochemical characteristics were determined using the API 20 E, API 20 NE, API 32 GN and API ZYM galleries (bioMérieux), according to the manufacturer's instructions. Additional substrates not included in API 20 NE and API 32 GN were tested in a minimal medium consisting of (l 21 deionized water) Growth was examined by measuring the turbidity of cultures incubated at 30 u C in a 150 ml Erlenmeyer flask containing 40 ml of medium.
Bacterial DNA was purified using lysis solution containing 100 mg proteinase K ml 21 and 1 % SDS and phenol/ chloroform extractions and 2-propanol precipitation were done according to the standard procedures (Sambrook & Russell, 2001 ). The 16S rRNA gene sequence of strain DC-3 T was obtained by PCR using a set of universal primers, 59-AGAGTTTGATCCTGGCTCAG-39 (Escherichia coli bases 8-27) and 59-TACCTTGTTACGACTT-39 (E. coli bases 1507-1492), originally presented by Lane (1991) . The PCR operating conditions were similar to those described by Suzuki & Yamasato (1994) . Amplification products were purified using a PCR purification kit (Axygen), ligated into the vector pMD18-T (TaKaRa Biotechnology, Dalian, China) and transformed into E. coli DH5a. An automatic sequencer (model 3730, Applied Biosystems) was used to determine the 16S rRNA gene sequence. Pairwise sequence similarity was calculated using a global alignment algorithm implemented at the EzTaxon server (http://www.eztaxon.org; Chun et al., 2007) . Phylogenetic analysis was performed using MEGA version 5.0 (Tamura et al., 2011) after multiple alignment of the sequence data with CLUSTAL X (Thompson et al., 1997) . Distances were calculated using distance options according to Kimura's two-parameter model (Kimura, 1980) and clustering was performed using the neighbour-joining (Saitou & Nei, 1987) and maximum-likelihood (Felsenstein, 1981) methods. Confidence values for the tree nodes were determined by bootstrap analysis based on 1000 resamplings (Felsenstein, 1985) . The G+C content of the genomic DNA was determined by thermal denaturation (Mandel & Marmur, 1968 ) with E. coli K-12 used as a standard.
An almost-complete 16S rRNA gene sequence (1461 nt In the neighbour-joining tree ( Fig. 1) , strain DC-3 T formed a monophyletic lineage in the genus Dokdonella. The topology of the tree generated with the maximum-likelihood method was similar (data not shown). Therefore, it would appear that, on the basis of the phylogenetic data, strain DC-3 T represents a novel species of the genus Dokdonella.
Transmission electron microscopy of negatively stained cells of strain DC-3 T revealed single rods that were approximately 0.3-0.4 mm wide and 0.8-1.2 mm long. The morphological, cultural, physiological and biochemical characteristics of strain T are given in the species description. Table 1 lists the characteristics that serve to differentiate strain DC-3 T from its closest phylogenetic relatives.
For chemotaxonomic analysis, cells were grown in R2A broth till the late exponential growth phase, harvested by centrifugation, washed with distilled water and freeze dried. All strains were streaked on R2A agar and cultured for 3 days and cells were harvested from the third quadrant of a streaked plate. The fatty acid methyl esters were obtained from cells by saponification, methylation and extraction and were separated by GC (6890N; Agilent). Peaks were automatically integrated and fatty acid names and percentages were determined using the Sherlock Microbial Identification System version 6.0B with the TSBA6 library (MIDI; Sasser, 1990) . Isoprenoid quinones were extracted according to Collins et al. (1977) and separated by HPLC (Tamaoka et al. 1983) . Polar lipid analysis was carried out by the Identification Service of the DSMZ and Dr B.J. Tindall (DSMZ, Braunschweig, Germany). Polar lipids were extracted by the method of Minnikin et al. (1984) and identified by two-dimensional TLC and spraying with specific reagents as described by Collins & Jones (1980) .
The fatty acid compositions of strain DC-3 T and the four recognized species of the genus Dokdonella are shown in Table 2 . Strain DC-3
T contained large amounts of isobranched, unsaturated iso-branched, straight-chain and hydroxy fatty acids. The major fatty acids were iso-C 17 : 1 v9c, iso-C 17 : 0 , iso-C 15 : 0 , iso-C 16 : 0 and iso-C 11 : 0 3-OH, which is typical for the genus Dokdonella. However, some qualitative and quantitative differences in proportions could be observed between the isolate and the reference strains: for example, strain DC-3 T possessed a relatively high content of iso-C 16 : 0 and a relatively low content of C 16 : 0 . The DNA G+C content of strain DC-3 T was 71.5 mol%, which lies within the range observed for the genus Dokdonella (Cunha et al., 2006; Yoon et al., 2006; Ten et al., 2009; Yoo et al., 2009) . The predominant respiratory quinone detected in strain DC-3 T was Q-8. The polar lipids consisted of phosphatidylethanolamine, diphosphatidylglycerol, aminophospholipid, phosphatidylglycerol, phosphatidylmonomethylethanolamine, a lipid and an aminolipid (Fig. S1 , available in IJSEM Online).
To further clarify the taxonomic relationship of strain DC-3 T with its two closest phylogenetic neighbours, D. soli KACC 12741 T and D. fugitiva KACC 13124 T , DNA-DNA hybridization was performed using photobiotin-labelled probes in microplate wells, as described by Ezaki et al. (1989) . Strain DC-3 T showed low DNA-DNA relatedness to D. soli KACC 12741 T (19±3.6 %; reciprocal, 21.9±3.3 %) and D. fugitiva KACC 13124 T (21±2.5 %; reciprocal, 23.9±3.2 %) . These values are well below the threshold of 70 % that is suggested for species delineation (Wayne et al., 1987) and indicate that strain DC-3 T represents a separate genomic species.
The ability of strain T to grow at pH 9.0 and the smaller amount of fatty acid iso-C 17 : 0 are features that serve to differentiate it from D. soli and D. fugitiva. The absence of oxidase, alkaline phosphatase and esterase (C4) and the ability to hydrolyse starch are features that serve to differentiate it from all members of the genus Dokdonella. The phenotypic and phylogenetic characteristics indicate that strain DC-3 T belongs to the genus Dokdonella. The phylogenetic distinctiveness and DNA-DNA relatedness confirm that strain DC-3 T represents a species that is distinct from the other members of the genus. Therefore, strain DC-3 T should be classified as representing a novel species of the genus Dokdonella, for which the name Dokdonella kunshanensis sp. nov. is proposed. The description of the genus Dokdonella is also emended.
Emended description of the genus Dokdonella Yoon et al. 2006
The description of the genus is as given by Yoon et al. (2006) with the following amendments. Oxidase-negative or -positive. Phosphatidylmonomethylethanolamine is a polar lipid.
Description of Dokdonella kunshanensis sp. nov. Dokdonella kunshanensis (kun.shan.en9sis. N.L. fem. adj. kunshanensis of or pertaining to Kunshan city, Jiangsu province, China, from where the type strain was isolated).
Cells are Gram-negative, aerobic, non-spore-forming, nonmotile rods. Colonies after 3 days on R2A agar are smooth, circular, convex and yellowish. Grows with 0-1.0 % (w/v) NaCl (optimum 0.5 %), at 15-37 u C (optimum 30 u C) and at pH 6.0-9.5 (optimum pH 7.0). Does not grow on trypticase soy agar, nutrient agar or MacConkey agar. Hydrolyses gelatin, tyrosine, starch and casein, but does not hydrolyse CM-cellulose, aesculin, chitin or DNA. Catalase-positive and oxidase-negative. Utilizes citrate, Lproline and glycogen, but does not D-adonitol, dulcitol, ethanol, inositol, D-mannitol, D-sorbitol, xylitol, amygdalin, glycerol, methanol, inulin, dextran 
Negative for tryptophan deaminase, acetoin production, arginine dihydrolase, a-galactosidase, b-galactosidase, indole production, urease, lysine decarboxylase, N-acetylb-glucosaminidase, ornithine decarboxylase and H 2 S production. Acid is not produced from any of the carbohydrates tested. With API ZYM, positive for lipase (C8), leucine arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase, but negative for alkaline phosphatase, esterase (C4), lipase (C14), valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase, b-glucosidase, b-glucuronidase, a-glucosidase, amannosidase, N-acetyl-b-glucosaminidase and a-fucosidase. The isoprenoid quinone is Q-8 and the major fatty acids are iso-C 17 : 1 v9c, iso-C 15 : 0 , iso-C 16 : 0 , iso-C 17 : 0 and iso-C 11 : 0 3-OH. The polar lipids are phosphatidylethanolamine, diphosphatidylglycerol, aminophospholipid, phosphatidylglycerol, phosphatidylmonomethylethanolamine, a lipid and an aminolipid.
The type strain DC-3 T (5CCTCC AB 2011179 T 5KACC 16511 T ) was isolated from activated sludge in a butachlor wastewater treatment facility in Kunshan city, Jiangsu Province, China. The DNA G+C content of the type strain is 71.5 mol%.
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